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The aim of this study was to investigate the prevalence and correlates of depressive 
symptoms in the largest number of Korean individuals examined to date. We analyzed 
cross-sectional data collected from 229,595 Korean adults aged 19 yr and above who 
participated in a Korean Community Health Survey conducted in 2009. The Center for 
Epidemiologic Studies Depression Scale (CES-D) was used as the measurement tool for 
depressive symptoms (CES-D score over 1 6) and definite depression (CES-D score over 25). 
Multivariate logistic regression analysis was performed to identify associations between 
sociodemographic factors and depressive symptoms. The percentages of depressive 
symptoms and definite depression in the total study population were 11% (7.8% for men, 
14.0% for women) and 3.7%, (2.4% for men, 5.0% for women), respectively. Female 
gender, older age, disrupted marital status, low education and income level, multi- 
generational household composition and metropolitan residence were associated with 
greater risk of depressive symptoms. The present study provides a valid prevalence and 
correlates of depressive symptoms, using the largest representative sample of the Korean 
general population to date. Various sociodemographic factors contribute to the prevalence 
and effects of depressive symptoms in Korea. 
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INTRODUCTION 

Depression is one of the most common mental illnesses and a 
major public health concern throughout the world. According 
to the Global Burden of Disease study, depression ranks fourth 
in the world among causes of early death and disability, and is 
projected to become the second leading cause by 2020 (1, 2). 
In Korea, depression has also become a prominent social issue 
because of a rapid increase in suicides. The most recent report 
showed that the lifetime prevalence of major depressive disor- 
der is 6.7% (4.8% in men and 9.1% in women), and has increased 
by 0.2% annually for the last decade (3). 

To our knowledge, four representative published studies have 
reported the prevalence of depression in Korea using nation- 
wide community samples (4-7). These epidemiological studies 
estimated the prevalence of depression and provided vital infor- 
mation for public mental health policy formulation in Korea. 
However, they had several methodological limitations. Some 
excluded people over 60 or 65 yr or collected their study sam- 
ples from just 10 or 12 catchment areas (4-6). Another used a 
telephone survey method (7). All the studies also had sample 
sizes of only a few thousand people; these numbers could not 
reliably represent the general population of Korea. 



In order to overcome these limitations, we analyzed data sets 
collected by the Korean Community Health Survey (KCHS) on 
individuals aged > 19 yr in 16 metropolitan cities and provinces 
with 253 regional sites around the country in 2009 (8). The stan- 
dardized questionnaire of the KCHS consisted of 358 questions 
in 13 fields and covered a wide variety of health topics including 
depression, which was assessed by the Korean version of the 
Center for Epidemiologic Studies Depression Scale (CES-D) (9). 

Using data from the 2009 KCHS, we examined the prevalence 
of depressive symptoms and their association with sociodemo- 
graphic factors, in the largest sample studied to date. The 2009 
KCHS data allowed us to obtain a valid estimate of the preva- 
lence of depressive symptoms and their correlates in Korea. 

MATERIALS AND METHODS 
Data and subjects 

This study used data obtained from the Korean Community 
Health Survey (KCHS) conducted in 253 local districts in Korea 
in 2009. The KCHS is a nationwide health interview survey car- 
ried out by the Korean Centers for Disease Control and Preven- 
tion (KCDC) to estimate the pattern of disease prevalence and 
morbidity, as well as to understand the personal lifestyle and 
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health behavior, of adults aged 19 yr and over. The KCHS was 
conducted on 800-900 subjects selected by the probability pro- 
portional to sampling method and the systematic sampling me- 
thod among the adults aged 19 yr or older living in each area 
from September to November, 2009. The KCHS has a two-stage 
sampling process. The first sampling stage is the process of se- 
lecting a sample area (tong/ban/ri) that is a primary sample 
unit, using a probability proportional to the sampling method. 
In the second sampling stage, the number of households in the 
selected sample tong/ban/ri is identified to create a household 
directory, and sample households are selected through system- 
atic sampling methods (10). For the sample to be statistically 
representative of the population, the data collected in the KCHS 
sample is weighted based on the sample design. The KCHS was 
administered by trained interviewers as face-to-face interviews. 
The KCHS collects detailed information on demographic and 
socioeconomic characteristics, health-related problems and 
past medical histories. There were 230,715 individuals included 
in the 2009 KCHS (8). We excluded 1,120 individuals due to the 
insufficient information on sociodemographic variables (age, 
marital status, residence location, generational household com- 
position and educational status) or depressive symptoms. Fi- 
nally, a total of 229,595 individuals (106,543 men and 123,052 
women) were included in the analysis. 

Variables 

Ages were grouped into 19-29 yr, 30-39 yr, 40-49 yr, 50-59 yr, 60- 
69 yr, and 70 yr or over. Marital status was classified as spouse, 
separated, divorced, widowed and never married. Residence 
locations were classified into four groups according to the Ko- 
rean administrative districts based on population: 1) county (less 
than 50,000), 2) small city (more than 50,000), 3) medium city 
(more than 500,000), 4) metropolitan (more than 1,000,000). 
Generational household composition was categorized into one 
generation family, two generation family and three generation 
family. Average monthly family income of the subjects was clas- 
sified as one million Korean won (KRW) or less, two million KRW 
or less, three million KRW or less, four million KRW or less and 
4.01 million KRW or more. Educational status was classified as 
non-educated, elementary school, middle school, high school 
and college or more. 

The Center for Epidemiological Depression Scale (CES-D) 

The 20-item version of the CES-D (11), which has been previ- 
ously validated in the Korean population (9), was used to mea- 
sure depression. It is designed to identify the existence of de- 
pressive symptoms and to evaluate their severity. To estimate 
the prevalence of depressive symptoms (probable depression), 
we used a CES-D score of 16. To estimate the prevalence of def- 
inite depression, we defined a CES-D score of 25 as the cut-off 
(6, 12). 



Statistical analysis 

The CES-D scores were expressed as mean ± standard devia- 
tion (SD), and those of distributions were shown as percentages. 
A weighted prevalence was calculated for each respondent to 
approximate the national population with respect to age and 
gender, as defined in the 2005 census performed by the Korean 
National Statistical Office. Age-adjusted prevalence was calcu- 
lated by the direct method and the age-distribution for the 2005 
census population. Differences in CES-D scores were assessed 
using either Student's t-test or analysis of variance (ANOVA). 
Differences in distributions were assessed using the chi-squared 
test. P values for trend were calculated by the Cochran-Mantel- 
Haenszel test. The significance of various sociodemographic 
characteristics as risk factors for depressive symptoms was cal- 
culated by multivariate logistic regression analysis. Odds ratios 
(OR), 95% confidence intervals (CI) and P values were recorded 
as the outcomes. P values less than 0.05 were considered statis- 
tically significant. All analyses were performed using SAS 9.2 
(SASInc, Cary,NC,USA). 

Ethics statement 

The protocol of the KCHS was reviewed and approved by the 
institutional review board of the KCDC (2010-02-CON-22-P). 
Written informed consent was obtained from all participants in 
the KCHS. 

RESULTS 

Sociodemographic characteristics of the study population 

The sociodemographic characteristics of the study population 
are summarized in Table 1. The mean ages of the total study 
population, for males, and for females were 49.5 ± 16.7 (mean ± 
SD) yr, 48.6 ± 16.1 yr, and 50.4 ± 17.2 yr, respectively. The distri- 
butions of several sociodemographic characteristics tested in 
this study differed by gender. In particular, women had lower 
education levels. The frequency of widowed women was more 
than seven times that of widowed men. 

Prevalence of depressive symptoms and definite 
depression 

The mean CES-D scores for the total population, for males, and 
for females were 6.3 ± 7.9, 5.1 ± 7.0, and 7.3 ± 8.6, respectively: 
the mean CES-D score for females was significantly higher than 
for males (P < 0.001) (Table 2). The prevalence of depressive 
symptoms, as defined by a cutoff score of 16, for the total popu- 
lation was 11.0% (men, 7.8%; women, 14.0%); that of definite 
depression, as defined by a cutoff score of 25, for the total pop- 
ulation was 3.7% (men, 2.4%; women, 5.0%). Women had a sig- 
nificantly higher prevalence of both depressive symptoms and 
definite depression than men (P < 0.001) (Table 2). In addition, 
as age increased, the prevalence of both depressive symptoms 
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Table 1. Sociodemographic characteristics of the study population (Korean Community Health Survey, 2009) 
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Male (n 


= 106,543) 


Female (n 


= 123,052) 
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1.9 


8,070 


3.5 


Residence location 














County 


35,139 


15.3 


41,310 


18.0 


76,449 


33.3 


Small city 


30,880 


13.5 


35,308 


15.4 


66,188 


28.8 


Middle city 
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4.7 


12,276 
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29,660 


12.9 


34,158 


14.9 


63,818 


27.8 



Table 2. Prevalences of depressive symptoms and definite depression according to age and sex 



Depressive symptoms Definite depression 

CES-D score 

Sex/Age 1 6 < CES-D score 25 < CES-D score 





Mean 


SD 


No. 


%* 


SE 


P value 


No. 


%* 


SE 


P value 


Total 


6.3 


7.9 


26,619 


11.0 


0.1 




9,132 


3.7 


0.1 




Sex 






















Male 


5.1 


7.0 


8,698 


7.8 


0.1 


< 0.001 


2,753 


2.4 


0.1 


< 0.001 


Female 


7.3 


8.6 


17,921 


14.0 


0.1 




6,379 


5.0 


0.1 




Age (yr) 






















19-29 


5.5 


7.2 


2,910 


9.5 


0.2 


< 0.001 


904 


2.9 


0.1 


< 0.001 


30-39 


5.1 


6.8 


3,273 


7.8 


0.2 




974 


2.2 


0.1 




40-49 


5.4 


7.1 


4,277 


9.3 


0.2 




1,329 


2.9 


0.1 




50-59 


5.9 


7.6 


4,295 


11.1 


0.2 




1,416 


3.6 


0.1 




60-69 


7.1 


8.5 


4,899 


14.6 


0.3 




1,777 


5.5 


0.2 




>70 


9.4 


9.7 


6,965 


22.4 


0.4 




2,732 


9.4 


0.3 





"The prevalence of depressive symptoms (or definite depression) was estimated from the percentage of subjects reporting depressive symptoms (or definite depression) after 
weighting for sex and age to approximate the national population in terms of sex and age as defined by the 2005 census performed by the Korean National Statistical Office. 
CES-D, the Center for Epidemiologic Studies Depression Scale; SD, standard deviation; SE, standard error. 



tended to increase for both men and women (Fig. 1). Interest- The association between depressive symptoms and 

ingly, the prevalence of depressive symptoms in age group 19- sociodemographic characteristics 

29 yr was significantly higher than in age group 30-39 yr (P < The prevalence of depressive symptoms increased with disrupt- 

0.001). ed marital status in both genders (P for trend < 0.001). As the 
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generational household composition increased, the prevalence 
showed a tendency to decrease in both genders (P for trend 
< 0.001). However, the prevalence showed a tendency to in- 




19-29 30-39 40-49 50-59 60-69 > 70 
Age (yr) 

Fig. 1 . Prevalence of depressive symptoms according to age group. 



crease with declining educational status and household income 
in both genders (P for trend < 0.001). It also showed a tendency 
to increase in both genders as residence location became more 
urbanized {P for trend < 0.001) (Table 3). 

Table 4 gives the results of a multivariate logistic regression 
analysis in which the regression of presence or absence of de- 
pressive symptoms on sociodemographic characteristics was 
analyzed. Females were significantly more likely to have depres- 
sive symptoms than males (OR, 1.92; 95% CI, 1.89-1.97). In both 
genders, those who were older, of disrupted marital status, in 
three-generational households, had lower income, lower edu- 
cation level, and resided in higher levels of urbanization were 
likely to have significantly higher frequencies of depressive symp- 
toms than their counterparts in other categories. In particular, 
the highest odds ratio in male was found for those who were di- 
vorced (OR, 3.45; 95% CI, 3.15-3.78). On the other hand, in fe- 
male, it was found for those who had no education (OR, 2.70; 
95% CI, 2.49-2.93). 



Table 3. Prevalence of depressive symptoms according to sociodemographic characteristics by sex 



Variables 




Male (n = 1 06,543) 






Female (n = 123,052) 




P value* 


Weighted prevalence 


Adjusted prevalence* 


Weighted prevalence 


Adjusted prevalence* 


% 


SE 


% 


SE 


% 


SE 


% 


SE 


Marital status 




















With spouse 


6.5 


0.1 


5.8 


0.2 


11.0 


0.2 


11.8 


0.2 


< 0.001 


Separated 


11.6 


0.7 


10.4 


0.8 


16.1 


0.7 


16 


0.8 


< 0.001 


Divorced 


22.0 


0.9 


21.8 


2.2 


27.5 


1.0 


28.4 


1.5 


< 0.001 


Widowed 


22.3 


1.1 


23.7 


7.7 


25.9 


0.5 


27.4 


5.1 


< 0.001 


Never married 


8.3 


0.2 


17.1 


1.1 


13.3 


0.4 


18.6 


1.1 


< 0.001 


P value for trend* 






< 0.001 








< 0.001 






Generational household composition 




















1 generation 


9.8 


0.2 


8.7 


0.3 


17.2 


0.3 


14.8 


0.3 


< 0.001 


2 generations 


7.1 


0.1 


7.4 


0.1 


12.4 


0.2 


13.6 


0.2 


< 0.001 


3 generations 


7.8 


0.3 


7.6 


0.3 


15.7 


0.4 


14.2 


0.4 


< 0.001 


P value for trend* 






< 0.001 








< 0.001 






Education 




















College or more 


5.3 


0.2 


5.6 


0.2 


8.5 


0.2 


8.6 


0.4 


< 0.001 


High school 


7.5 


0.2 


7.6 


0.2 


12.4 


0.2 


12.8 


0.3 


< 0.001 


Middle school 


11.4 


0.4 


13.1 


0.8 


15.1 


0.4 


17.6 


0.8 


< 0.001 


Elementary School 


13.0 


0.4 


12.9 


1.1 


19.1 


0.4 


20.8 


1.5 


< 0.001 


Non-educated 


18.4 


0.8 


10.7 


0.8 


28.6 


0.5 


19.4 


1.3 


< 0.001 


P value for trend* 






< 0.001 








< 0.001 






Income (Korean 1 0,000 won/month) 




















> 401 


4.4 


0.2 


4.7 


0.2 


8.3 


0.3 


9.1 


0.3 


< 0.001 


301-400 


4.9 


0.3 


5.2 


0.3 


9.8 


0.3 


10.7 


0.4 


< 0.001 


201-300 


5.7 


0.2 


5.9 


0.2 


11.2 


0.3 


11.8 


0.3 


< 0.001 


101-200 


8.3 


0.3 


8.3 


0.2 


14.7 


0.3 


14.8 


0.3 


< 0.001 


< 100 


18.1 


0.4 


17.9 


0.5 


25.5 


0.4 


22.4 


0.5 


< 0.001 


Unknown 


8.1 


0.6 


8.1 


0.6 


14.7 


0.8 


14.2 


0.7 


< 0.001 


P value for trend* 






< 0.001 








< 0.001 






Residence location 




















County 


7.3 


0.2 


6.6 


0.2 


13.6 


0.2 


11.6 


0.2 


< 0.001 


Small city 


7.6 


0.2 


7.4 


0.2 


14.5 


0.2 


14.1 


0.2 


< 0.001 


Middle city 


6.7 


0.3 


6.7 


0.3 


12.7 


0.4 


13 


0.3 


< 0.001 


Metropolitan 


8.4 


0.2 


8.3 


0.2 


14.3 


0.3 


14.4 


0.2 


< 0.001 


P value for trend* 






< 0.001 








< 0.001 






'adjusted for age by direct standardization using 2005 Census as standard population (categorical variable: units of 1 0 yr); *P values for the weighted prevalence of depressive 



symptoms using chi-square test; *P values for trend were calculated by the Cochran-Mantel-Haenszel test after adjustment for age (categorical variable: units of 10 yr). SE, 
standard error. 
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Table 4. Odds ratios (OR) and 95% confidence intervals (CI) from multivariate logistic regression analysis for the relation between depressive symptoms and the covariates in 
Korean adults, 19 yr or older (Korean Community Health Survey, 2009) 
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Female (n = 123,052) 


OR 


(95% CI) 
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(1.26-1.41) 
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r value 




< 0.001 




< 0.001 


P value for trend 




< 0.001 




< 0.001 
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High school 
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Middle school 
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{ 1 .ZZ- 1 .44J 


1.55 


(1 .44-1 .67) 


Elementary School 


1 /17 
1 At 


ft or 1 cn\ 

( 1 .60- I .oUJ 


1.82 


(1.69-1.96) 


Non-educated 


9 11 
Z. I I 


H Q1 O QQ\ 


2.70 


(2.49-2.93) 


P value 




< U.UU1 




< 0.001 
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< 0 001 




< 0.001 


Income (Korean 10,000 won/month) 
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1.25 


(1.16-1.33) 
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2.57 


(2.40-2.75) 


Unknown 


1.86 


(1.62-2.13) 


1.70 


(1.54-1.88) 


P value 




< 0.001 




< 0.001 


P value for trend 




0.432 




0.332 


Residence location 










County 


1.00 


(referent) 


1.00 


(referent) 


Small city 


1.47 


(1.38-1.56) 


1.48 


(1.42-1.55) 


Middle city 


1.52 


(1.39-1.66) 


1.53 


(1.43-1.63) 


Metropolitan 


1.69 


(1.59-1.79) 


1.58 


(1.51-1.66) 


P value 




< 0.001 




< 0.001 


P value for trend 




< 0.001 




< 0.001 



DISCUSSION 

In this study, we found that the prevalences of depressive symp- 
toms and definite depression were 11.0% and 3.7%, respective- 
ly. Comparing our results with those of previous nationwide 
epidemiologic studies, the prevalence of depressive symptoms 
found by us was much lower than that reported by Cho et al. (6) 
using the CES-D in 1998 (CES-D score of > 16, 23.1% in males 
and 27.4% in females). However, the prevalence of definite de- 



pression obtained here is similar to those of recent epidemio- 
logical surveys of mental disorders in Korea using the Compos- 
ite International Diagnostic Interview (CIDI). The results of these 
previous studies are summarized in Table 5. 

In general, previous studies using self-report depression scales 
such as CES-D or the Beck Depression Inventory (BDI) have 
yielded higher symptom scores and greater prevalence of de- 
pression in Korean samples than in Western countries (12). Cul- 
turally variable response styles among ethnic groups maybe re- 
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Table 5. Representative nationwide studies on the prevalence of depression in Korea 



Aiithnr /DiiKlioh^H wQor\ 
RUUIUI (rUUMbilcU ycd\) 


Sample size 


Age 

(yr) 


OdM ipill IL| I Idlllc 


Accooomont 
MbbcbblilcllL 




Prevalence rate (%) 


\ncb|JUI lbtJ 

rate, %) 


II llcl View 




Point 1 yr Life time 


Choetal. (1998) 


3,711 (81.3) 


20-59 


1 1 0 primary 
sampling units 


CES-D 


Face-to-face 


8.7 (for depressive symptom) 
25.3 (for definite depression) 


Ohayon & Hong (2006) 


3,719(91.4) 


15-90 


16 provinces and 
metro cities 


Sleep-EVAL 
system 


Telephone 


3.6 


Choetal. (2007) 


6,275 (79.8) 


18-64 


10 catchment areas 


K-CIDI 


Face-to-face 


1.7 4.3 


Choetal. (2009) 


6,510(81.7) 


18-64 


12 catchment areas 


K-CIDI 


Face-to-face 


2.5 5.6 



CES-D, the Center for Epidemiologic Studies Depression Scale; K-CIDI, the Korean version of Composite International Diagnostic Interview. 



sponsible for the difference (14, 15). Since we recorded a lower 
prevalence of depressive symptoms than previous studies using 
the same self-report scale (6, 16, 17) and a similar prevalence of 
definite depression to those of previous studies using fully struc- 
tured interviews (4, 5), our findings raise the possibility that there 
has been a change of style of response to questionnaires for de- 
pression among Koreans over the last two decades. Increased 
awareness of depression and westernizing influences may have 
contributed to such a change. 

The present study showed that females were 1.9 times more 
likely to have depressive symptoms than males. This is consis- 
tent with the fact that depressive disorders are twice as common 
in women as in men. Adverse experiences in childhood, depres- 
sion and anxiety disorders in childhood and adolescence, socio- 
cultural roles and related adverse experiences, and psychologi- 
cal attributes affecting vulnerability to life events and coping 
skills are likely to be involved in the preponderance of depressive 
disorders in female (13). In addition, the hypothalamic-pitu- 
itary-adrenal (HPA) axis is more strongly activated in depressed 
women than in depressed men, and menopause, with the ac- 
companying loss of estrogens, also causes the greatest distur- 
bance of the HPA axis. It is possible that the constantly chang- 
ing steroid milieu in women contributes to their vulnerability to 
depression (18). 

We found that the prevalences of depressive symptoms and 
definite depression increased with age in both men and wom- 
en. There is a great deal of evidences for increasing rate of de- 
pression as adults grow older. However, several previous studies 
have suggested that increasing age is not a risk factor for depres- 
sion independent of the effects of other risk factors (19-23). Other 
risk factors associated with aging, such as poor physical health, 
not being married and low education level were found to be as- 
sociated with depressive symptoms (23-25). 
Interestingly, the results of this study show that the prevalences 
of depressive symptoms and definite depression were higher in 
people in their 20s than in those in their 30s. This finding is in 
accord with a recent review of epidemiologic studies on depres- 
sion in Korea (12). Recently, youth unemployment has become 
a serious social problem across the world. The youth unemploy- 
ment rate in Korea is also at a record high these days. Unemploy- 



ment among the over 30s averages between 2 and 4%, whereas 
it is about at 7% or 8% among the under 30s (26). In addition, 
the problem of high tuition fees which has been raised by uni- 
versity students has become a sensitive political issue. Accord- 
ing to OECD statistics, Korea has the second-highest tuition fees 
in the OECD, behind only the USA (27). These socio-environ- 
mental conditions may result in an increased psychological bur- 
den on young adults. 

With regard to marital status, living with a spouse seems to 
be protective against depression in both genders. In particular, 
divorced men were about 3.5 times more likely to have depres- 
sive symptoms than males living with a spouse. The association 
of divorce with depressive symptoms was more pronounced in 
men (OR, 3.45; 95% CI, 3.15-3.75) than women (OR, 2.30; 95% 
CI, 2.13-2.49) on the basis of each reference condition. Disrupt- 
ed marital status was more strongly associated with depressive 
symptom among men than among women. These findings agree 
with the longitudinal data from Statistics Canada's National Pop- 
ulation Health Survey (NPHS) (28). 

With regard to generational household composition, residing 
in multi- generational household is a risk factor for depressive 
symptoms. There is much evidence that depression is inversely 
related to the level of support, attachment, and approval ado- 
lescents experience in the family environment (29). However, 
the stress of living in multi-generational household may cause 
depressive symptom because of conflicts between family mem- 
bers. 

In the present study, non-educated women were 2.7 times 
more likely to have depressive symptoms than women with col- 
lege degrees. The association between lack of education and 
depressive symptoms was more pronounced in women (OR, 
2.70; 95% CI, 2.49-2.93) than men (OR, 2.11; 95% CI, 1.91-2.33) 
on the basis of each reference condition. Individuals of higher 
socioeconomic position generally report lower levels of depres- 
sion, regardless of their gender. Does education improve psy- 
chological well-being more for one sex than for the other? Data 
from a 1995 survey of US adults with follow-ups in 1998 and 2001 
support the view that education improves well-being more for 
women, because socioeconomic disadvantage makes them 
depend more on education to achieve well-being. Depression 
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decreases more steeply for women as their level of education 
increases than it does for men. The gender gap in depression 
essentially disappears among persons with a college degree or 
higher (30). 

A greater prevalence of almost all major psychiatric disorders 
is associated with higher levels of urbanization (31). Our data 
showed that residents in metropolitan region were significantly 
more likely to have depressive symptoms than those living in 
the country side. This is in line with previous studies showing 
that psychiatric disorders are more prevalent and more com- 
plex among the inhabitants of more urbanized areas, probably 
due to various environmental stressors (32-35). 

In conclusion, the present study provides a valid estimate of 
the prevalence of depressive symptoms in Korea, using the larg- 
est representative sample of Koreans to date. A relationship was 
found between depressive symptoms and various sociodemo- 
graphic characteristics such as gender, marital status, genera- 
tional household composition, education, income and type of 
dwelling place. The findings provide valuable help in formula- 
tion policies to sustain mental health in Korea. Further studies 
using various methods will be required to investigate the effects 
of sociodemographic factors and health-related behaviors on 
depression, and explore the causal relationships between them. 
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